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(57) Abstract 

A fastening component of a separable fastener has some portion that is necessary for its fastening function, such as the hooks, the 
base to which the hooks are attached or a substrate that is used for another purpose, comprised of a magnetically attractive constituent. 
Another portion of the fastening component is comprised of a magnetically inert constituent The fastening element may be the hook 
portion or the loop portion of a typical fastener. The fastening elements and the base may be unitary, or of different precursors, such as 
in a woven fastener co mp on e nt The magnetically inert constituent may comprise a polymeric plastic or a thermoplastic elastomer. The 
magnetic aitractant may impregnate the magnetically inert constituent or it may coat or be coated by the magnetically inert constituent. 
The magnetic amactant may comprise a metal powder. The metal may be selected from the group consisting of iron powder. The magnetic 
attractant may be an organo-iron or a rare earth metal. In a woven fastener, either the base structure or the hooks may include the magnetic 
attractant or both may do so. The material that forms the hooks may be entirely of a magnetically attractive material, with the material 
that forms the woven base being magnetically inert Rather than the magnetically attractive material being incorporated into the fastening 
elements or the base, it may be incorporated into the substrate that is formed from a precursor element that is separate from the base, and 
that is joined to the base. 
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BfflCH FASTENER WITH MAGNETIC ATTRACTANT 



5 BACKGROUND 

The present invention relates to touch fasteners in 
general, and more specifically, to touch fasteners for 
incorporation by molding into molded articles. 

Hook and loop type separable touch fasteners, such as 
10 those sold by the assignee of this application under the 
trademark Velcro, are well-known and are used to join two 
members detachably to each other. This type of fastener has 
two components. Each has a flexible substrate material 
having one component of the fastening system on a fastening 
15 surface thereof. One component is typically comprised of 
resilient hooks while the other is comprised of loops, and 
when the two surfaces are pressed together they interlock to 
form a releasable engagement. 

Separable fasteners are used in the manufacture of 

20 automobile seats in the attachment of an upholstered seat 

cover to a polyur ethane foam bun. One portion of the 

separable fastener is incorporated onto the surface of the 

polyurethane foam bun during the foam molding process. The 

mating portion of the separable fastener is attached to the 

25 seat cover to provide releasable attachment to the foam bun. 

The separable fastener assembly used in the foam mold for 

incorporation in the bun surface typically comprises the 

hooked portion of a separable fastener. This hook portion 

is characterized by a base carrying resilient hooks on a 

30 fastening surface. The opposite, non- fastening surface of 

the base may carry anchor projections to become incorporated 

into the foam to provide stable attachment of the separable 

fastener assembly to the foam article. It is also common 
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for a backing lay r or substrate to mate with the non- 
fastening face of the bas . The substrate may be of a 
material that is more conducive to handling, of the 
component or its adherence to other articles. Anchor 
5 projections may also project from the substrate. Further, 
other components can be sandwiched between the substrate and 
the base. 

A protective layer, such as a thin plastic film, may be 
placed over the resilient hooks, to prevent incursion of 

10 foam into the hooks during the molding process, since 

significant foam contamination of the hooks would affect 
their ability to engage with the mating portion of the 
fastener attached to the seat cover. Alternatively, an 
elastomeric cover that intimately surrounds the hooks, 

15 except for a small portion at their tips, can also be used. 
After the molded article is fabricated and removed from the 
mold, the elastomeric material is removed. 

In some assemblies, a magnetically attractive shim is 
attached to the base to facilitate placement of the assembly 

20 in a valley (also known as a trench or trough) of the mold 
cavity wall, which is equipped with magnets. The shim also 
helps secure the hook- carrying face of the component tightly 
against the mold wall, thereby further minimizing incursion 
of the foam into the hooks. The assemblies may be referred 

25 to as -mold- in" fasteners or assemblies, due to their use in 
such molded products. 

The shim can be incorporated into different locations 
in the assembly. It can be sandwiched between the hook 
carrying base and a substrate or backing layer, either 
30 temporary or permanent. It can be located centrally 

relative to the width of the hook-carrying base, or along 
its marginal edges. In cases where a thin plastic film is 
used to cover the hooks, the shim can be sandwiched between 
the plastic sheet and the hooks. 
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As mentioned above, it is also known to substantially 
cover the hook r gion with an elastomeric material that 
protects the hooks against incursion of the foam. It is 
known to include a magnetic attractant in this elastomeric 
5 material . 

Known methods of adhering the protective film cover to 
the hook-carrying component include to use a long bead of 
hot melt adhesive there between. It is also known to 
include a magnetic attractant in this hot melt material. 

The known methods all have drawbacks. With regard to 
the metal shim itself, it presents an extra component and an 
extra manufacturing step, thereby contributing to the cost 
of the assembly and the time for manufacturing a given 
length of material. The metal shim also contributes to the 
weight of the material. In the construction process, care 
must be taken that workers are not cut by the metal strips. 
The metal limits the flexibility of the strip, and 
consideration must be taken of the thermal expansion and 
contraction properties of the various binders and additional 
layers that might be used to secure the strip to the 
substrate. The metal strip also curls and bows and 
generally makes handling the component unwieldy. 

Considering those known assemblies that use either the 
protective plastic or the elastomeric cover to contain the 
25 metal shim, or a magnetic attractant, there are reasons to 
eliminate these protective covers, if possible. The 
protective covers also entail additional steps, in their 
manufacture, attachment to the fastener assembly, and 
removal from the fastener assembly after molding. All 
30 protective material must be removed from the hooks (or 

loops, if it be the loop carrying component molded into the 
article), or else the hooks (or loops) will not be exposed 
to fasten to th mating component. These extra steps must 
typically be conducted away from a normal high speed 
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production line and contribute to the cost of the fastener 
assembly, the time for its manufacture, and also generate a 
relatively large volume of essentially waste material. 
Additionally, sometimes a residue from the cover material 
5 remains on the fastening component after removal, which is 
undesirable. 

Thus, there is a great need for a touch fastener 
assembly that can be molded into a molded product, without 
the use of metal shims or protective covering for the 

10 fastener components. There is also a need to simplify the 
manufacture of such mold-in assemblies, to minimize their 
cost, production time, and the time to prepare the molded 
product for use. It is thus an object of the invention to 
facilitate a simple means for providing a magnetic 

15 attractability to the mold-in fastener assembly. It is 
another object of the invention to provide a light weight 
mold-in assembly that does not require a metal shim or 
protective covering for the fastener components, such as 
hooks . 

20 fNJMMARY 

A preferred embodiment of the invention is a fastening 
component of a separable fastener, where some portion of the 
fastening component that is absolutely necessary for its 
fastening function, such as the hooks, the base to which the 

25 hooks are attached or a substrate that is used for another 
purpose, is comprised of a magnetically attractive 
constituent, and where another portion of the fastening 
component is comprised of a magnetically inert constituent. 
Either the hook portion or the loop portion of a typical 

30 fastener may include the magnetically attractive 
constituent. 

A preferred embodiment of the invention is thus a 
component of a two component separable fastener, said 
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contpon nt comprising a base; and carried on said base, a 
plurality of fastening elements; wherein at least one of 
said base and said fastening elements comprise a 
magnetically inert constituent that is intimately associated 
5 with a magnetic attractant constituent. The fastening 

elements and the base may be unitary, such as in the case of 
an extruded component, or they may be of different 
precursors, such as in the case of a woven fastener 
component . 

10 The magnetically inert constituent may comprise a 

polymeric plastic or a thermoplastic elastomer, including 
but not limited to polypropylene, polyethylene, polyamide, 
polyester, polystyrene, polyvinyl chloride, acetal, acrylic, 
polycarbonate, polypheny lene oxide, polyurethane and 

15 polysulfone. 

The magnetic attractant may impregnate the magnetically 
inert constituent, or it may coat or be coated by the 
magnetically inert constituent. 

The fastening elements may comprise hook- like elements 
20 or loop-like elements. 

The magnetic attractant may comprise a metal powder. 
The metal may be selected from the group consisting of iron 
powder, magnetite iron oxide, hematite iron oxide, iron (II) 
oxide, iron (III) oxide, iron (III) stearate. The magnetic 
25 attractant may also be an organo-iron compound or a rare 
earth metal. 

In the case of a woven fastener, either the base 
structure or the hooks may include the magnetic attractant, 
or both may do so. Further, the material that forms the 
30 hooks may be entirely of a magnetically attractive material, 
with the material that forms the woven base may be 
magnetically inert. 
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The fastener may also include a substrate, that is 
formed from a precursor element that is separate from said 
base, and that is joined to said base. The fastening 
elements and the substrate may be coextruded or formed 
5 separately and laminated together. The substrate may be of 
a woven, non-woven, paper or foam material. 

The fastening elements may comprise polymeric 
monofilaments . 

Another preferred embodiment of the invention is a 
10 molded article comprising a body molded from a molding 
material, said body having at least one surface and an 
interior body region, fixed to said surface of said molded 
body, a separable fastener component for use with a 
complementary separable fastener component, said separable 
15 fastener component being according to any of the variations 
described above. 

Another preferred embodiment of the invention is a 
component of a two component separable fastener, the 
component comprising a base and carried on the base, a 
20 plurality of fastening elements and, joined to the base, a 
substrate, where the substrate comprises a magnetically 
inert constituent that is intimately associated with a 
magnetic attractant constituent. 

The magnetically inert constituent may be as described 
25 above, with respect to the embodiment where the magnetic 

attractant is associated with either the fastening elements 
or the base. The magnetically attractive constituent may 
also be any of the magnetically attractive materials 
identified above. 

30 Yet another preferred embodiment of the invention is a 

method of making a component of a two component separable 
fastener, the method comprising the steps of providing a 



-6- 



WO 96/25064 



PCI7IB9&00394 



magnetic attractant and associating said magn tic attractant 
with at least one of a base and a plurality of fastening 
elements carried on said base; wherein at least one of said 
base and said fastening elements comprise a magnetically 
5 inert constituent that is intimately associated with said 
magnetic attractant. 

The magnetic attractant may be associated with the base 
only, or the fastening elements only, or both. A polymeric 
plastic resin may be mixed with a magnetic attractant such 
10 as identified above. The polymeric plastic resin may be 
such as is identified above. 

According to still another preferred embodiment, the 
invention is a method for making a molded article, said 
method comprising the steps of making a component of a two 

15 component separable fastener, such as identified above, 
having a magnetic attractant intimately associated 
therewith, according to the methods identified above. The 
fastening component is then placed into a mold, with its 
fastening face facing a wall of said mold, said mold 

20 comprising: a fastening element receiving valley region and 
a magnet inside a mold wall adjacent said fastening element 
receiving valley, whereby said magnet attracts said fastener 
component toward said mold wall. Molding material is 
provided to said mold to mold the product with the fastening 

25 component incorporated therein. 

BRIEF DESCR TPTTON OF THE DRAWINGS 

These and other features, aspects, and advantages of 
the present invention will become better understood with 
regard to the following description, appended claims and 
30 accompanying drawings, where: 
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Fig. 1 is a schematic perspective view of a fastening 
component of the invention, where the fastening elements are 
hook-type elements. 

Fig. 2 is a cross -sectional side view of a mold for use 
5 with the invention, having a cavity for insertion of the 

fastening component and a magnet within the mold walls, also 
showing a fastening component of the invention in place in 
the mold for molding. 

Fig. 3 is a cross-sectional view similar to that shown 
10 in Fig. 2, where the mold-in product has hooks and anchors 
back- to-back. 

Fig. 4 shows, schematically, the mold of Fig. 3, with 
molding material being poured into the mold. 

Fig. 5 shows, schematically, the molding material 
15 curing in the mold shown in Fig. 4. 

Fig. 6 shows, schematically, a molded product including 
a fastening component of the invention, either a single 
sided fastener, or an anchored back- to-back fastening 
component . 

20 Fig. 7 shows schematically an apparatus and process for 

manufacturing an embodiment of the fastener component of the 
invention, having a unitary molded base carrying hooks on 
one surface thereof. 

Fig. 8 shows schematically an apparatus and process for 
25 manufacturing an embodiment of the fastener component of the 
invention, having a substrate and hooks which are co- 
extruded and then laminated together. 

Fig. 9 shows schematically a fastening component of the 
invention having a unitary molded base carrying hooks on one 
30 surface thereof, laminated with a separate substrate. 
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Fig. 10 shows schematically an apparatus and process 
for manufacturing an embodiment of the fastener component of 
the invention, having a unitary molded base carrying hooks 
on one surface thereof, which is further laminated with a 
5 substrate of a different material. 

Fig. 11 shows schematically an embodiment of the 
invention, having a magnetically attractive loop carrying 
fastener component. 

HFTATT.FH DESCRIPTION 

10 A fastening component 100 of the invention is shown 

schematically with reference to Fig. 1. A base 110 has two 
surfaces: a fastening surface 112 and a non-fastening 
surface 114. The base may be woven, non-woven, plastic, 
fabric or any other suitable structure or material. The 

15 invention is not limited to the mechanical form of the base, 
and any known mechanical form of base for separable touch- 
type fasteners is believed to be consistent with the 
invention. Often, the base is a plastic base and it is 
attached to a separate substrate of a different material. 

20 If the base is a woven structure, the base portion may be 
referred to as a -ground fabric." 

The base presents on its fastening surface 112, a 
plurality of hook-type elements 116. The hook-type elements 
may be shaped as hooks, or mushrooms or two tined anchors, 

25 or any other mechanical form of hook- type element used for 
separable touch- type fasteners, which engage loop-type 
elements, as is known in the art. Such elements are 
referred to herein as -hook-type*, or -hook-like" or "hook- 
elements, whether or not they are in the shape of hooks. 

30 Any known mechanical form, and any as yet unknown mechanical 
form of hook elements is believed to be consistent with the 
invention. 
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According to the present invention, either the 
fastening elements 116 (hooks, as shown in the figure) or 
the base 110, or both, include a magnetically attractive 
constituent. As shown in Fig. 2, the fastening component 
5 100 is used in a mold 221, having a main mold wall 220 
surrounding a main cavity 224. A fastening element- 
receiving mold valley 222 is in the bottom wall 228 of the 
mold. Embedded in the bottom wall 228 is a magnet 226, such 
as is known in the art. 

10 The fastening component 100 is inserted into the mold, 

adjacent the fastening element -receiving valley 222, with 
the hooks 116 facing into the valley 222. The magnet 226 
attracts the fastening component 100 toward the bottom mold 
wall 228, due to the magnetically attractive material 

15 contained in the fastening component 100. The magnetic 

attraction secures the fastening component to the mold wall, 
thereby preventing the incursion of the molding material 
among the fastening elements. 

In addition to the magnetic attractant, other 
20 techniques can and are typically used to prevent the fouling 
of the fastening elements with the molding material. Any 
such structures known to the art, and any such structures 
yet to be developed, are believed to be consistent with the 
invention. For instance, a film strip can completely cover 
25 the fastening elements, such as is shown in U.S. Patent No. 
4,693,921, issued in 1987 to Billarant, entitled FASTENING 
TAPE DESIGNED TO BE ATTACHED TO A MOLDED ARTICLE DURING 
MOLDING, AND ITS ATTACHING METHOD. Rather than covering the 
entire surface of the fastening elements, strips of film can 
30 border the fastening element region, forming gaskets to 

prevent the incursion of film. Such film regions are shown 
in U.S. Patent No. 4,726,975, issued in 1988 to Hatch, 
entitled METHOD AND APPARATUS FOR ADAPTING SEPARABLE 
FASTENERS FOR ATTACHMENT TO OTHER OBJECTS. Also possible is 
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co use an elastomeric covering that intimately (either 
completely, or partially) surrounds the fastening elements, 
such as is described in U.S. Patent No. 5,286,431 (for fully 
surrounding), issued to Banfield et al. in 1994, entitled 
5 MOLDED PRODUCT HAVING INSERT MOLD-IN FASTENER or, (for 
partially surrounding) as shown in PCT application No. 
PCT/US94/07473 for HOOK AND LOOP TYPE INSERT USED IN MOLDING 
PROCESS, published January 19, 1995, corresponding to U.S. 
patent application Serial No. 08/087,917, filed on July 6, 
10 1993, entitled DIE CUT MOLD-IN. All of the foregoing 

patents and applications are hereby incorporated herein by 
reference. 

Another possibility is to use a fastening component, 
for instance having hook-type fastening elements, that has a 

15 pattern of hooks with a main central region, circumscribed 
by a bald region that is substantially free of hooks, which 
is itself circumscribed by a perimeter region of hooks. The 
fastening element is used with a mold having a central 
valley, surrounded by a perimeter land, which is in turn 

20 typically surrounded by a perimeter valley. The perimeter 
valley mates with the perimeter region of hooks; the land 
mates with the bald region; and the central mold valley 
mates with the central main region of hooks. The perimeter 
region of hooks may be partially fouled by the incursion of 

25 foam material, however, the main, central region of hooks is 
not fouled, being protected by the "sacrificial" perimeter 
hooks. Such an arrangement is described in co-pending, co- 
assigned U.S. S.N. 08/391,695, filed of even date herewith, 
in the names of Brian J. Routhier, Martin I. Jacobs and 

30 George A. Provost, entitled SEPARABLE FASTENER HAVING A BALD 
PERIMETER RIB BOUNDED BY FASTENING ELEMENTS, which is 
incorporated fully herein by reference. 

The molding process is shown schematically in Figs. 3, 
4, 5 and 6, for incorporating an embodiment of the fastener 
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of the invention that is a back-to-back hook and anchor 
fastener into a molded product. The fastener component 300 
is inserted into the main cavity 324 of the mold 321, with 
its fastening elements 316 facing the fastening element 
5 receiving valley 322 and its anchoring elements 334 facing 
the central region of the main mold cavity 324. The magnet 
326 attracts the fastening component 300 toward the magnet 
326, thereby enhancing the sealing of the fastening 
component to the mold wall 328. This helps to prevent 
10 fouling of the hook components 316 during the molding 
process. 

The next step in the molding process is shown 
schematically in Fig. 4, where the molding material 410 is 
introduced into the mold. The molding material may 
15 constitute a single component, or there may be multiple 
components that are mixed as they are introduced into the 
mold, or before. 

The article being formed 524 is shown schematically in 
Fig. 5. The anchor elements 334 are surrounded by the 

20 molding material, thereby embedding the fastening component 
into the molded article. It is not necessary that anchoring 
elements be used, and there are many ways known to the art 
that do not use them. Fig. 5 is intended to show both 
anchored and unanchored embodiments. A molded article 524 

25 incorporating the magnetically attractive fastening 

component 300 with exposed hook components 316 is shown 
schematically in Fig. 6. The optional anchoring elements 
334 are shown in phantom, embedded in the molded material. 
A typical type of molded article is a foam seat cushion, 

30 such as for an automobile or airplane. Rather than foam, 
other types of molded materials are also suitable. 

In a typical embodiment of the invention, the hook 
elements 116 and the base 110 are molded unitarily from the 
same precursor element as one mechanical element, and are 
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thus composed of the same material. Suitable such materials 
include: polymeric plastics such as: polypropylene, 
polyethylene, polyamide, polyester, polystyrene, polyvinyl 
chloride, acetal, acrylic, polycarbonate, polyphenylene 
5 oxide, polyurethane, polysulfone, and thermoplastic 

elastomers. Suitable magnetic attractants include: all 
ferro-magnetic materials, such as iron (powder) , iron oxide 
(various forms, including magnetite, hematite, iron (II) 
oxide, iron (III) oxide), iron(III) stearate (and various 
10 organo-iron compounds) , rare earth metals and their 
compounds . 

An apparatus for molding a fastening component having 
unitarily molded fastening elements and base is shown 
schematically in Fig. 7. This apparatus is of the type 

15 shown generally in U.S. Patent Nos. : 4,794,028, entitled 
METHOD FOR CONTINUOUSLY PRODUCING A MULTI-HOOK FASTENER 
MEMBER AND PRODUCT OF THE METHOD, issued in 1988 to Fischer; 
4,872,243, entitled MULTI-HOOK FASTENER MEMBER, issued in 
1989 also to Fischer; and 4,775,310, entitled APPARATUS FOR 

20 MAKING A SEPARABLE FASTENER issued in 1988 also to Fischer. 
All three patents are incorporated herein by reference. An 
extruder barrel 701 melts and forces molten plastic 703 
through a die 702, into the nip 706 between a base roller 

704 and a cavity roller 705, that contains cavities 711 to 
25 form the hooks 716 of a strip fastener 700, which extend 

from a web-like base 710 composed of the same material as is 
the hooks 716. The strip fastener material formed at the 
nip 706 travels around the periphery of the cavity roller 

705 and around the stripping roller 713, which assists in 
30 pulling the formed hook sheet from engagement with the 

cavity roll 705. The strip is then passed to a wind-up 
roll, not shown. 
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Examples 

In a first example, molded hooks, of the type known as 
Velcro Ultra 8 brand hooks sold by Velcro Group corporation 
of Manchester, New Hampshire, were molded using the unitary 
5 continuous forming method, such as shown in Fig. 7, also 
described in the above cited U.S. Patents Nos. 4,794,028, 
4,872,243 and 4,775,310 to Fischer. The material provided 
to the extruder was 40% (all percentages are by weight) 
Impet brand (polyethylene terephthalate PET) resin premixed 

10 with ferro-magnetic filler, sold by the Hoechst Celanese 
Company of Chatham, NJ., grade EKX - 155, blended with 60% 
vandar brand (polybutylene terephthalate PBT) resin also 
sold by Hoechst grade MB90011A1. The processing 
temperatures ranged from 530°F in the feed section of the 

15 extruder to 570°F at the die. The temperature of the base 
roll was 104°F, the cavity roll 191 °F and the stripping 
roll was 83°F. 

In a second example, molded hooks, of the same type, 
were again molded using the unitary continuous forming 

20 method such as shown in Fig. 7. The material provided to 

the extruder was 40% Celcon brand (acetal) resin with ferro- 
magnetic filler, sold by the Hoechst, grade MM3.5H blended 
with 60% Celcon brand (acetal) resin also sold by Hoechst, 
grade TX90 PLUS. The processing temperatures ranged from 

25 360°F in the feed section of the extruder to 375°F at the 
die. The temperature of the base roll was 105°F, the 
cavity roll 195 °F and the stripping roll was 85°F. 

It is also possible, as is well known, for the hook 
elements to be unitarily molded with a base and for a web- 
30 like substrate to be manufactured from separate mechanical 
precursor elements, which are subsequently or simultaneously 
joined. For instance, the hook elements with base and the 
substrate can be co-extruded according to any known method; 
such as by a cross-head die or by calendaring two separate 
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extrusion streams together. In such a case, either the 
hooks with base, or the substrate alone, or both together 
can include the magnetic attractant. They may be of 
identical materials, or different, 

5 An apparatus for molding a fastening component having 

coextruded fastening elements with a base and a substrate is 
shown schematically in Fig. 8. This apparatus is similar to 
that shown above with reference to Fig. 7, but uses a cross- 
head die. Molten plastic 803h (for hooks and base) and 803s 

10 (for substrate) is forced through a cross-head coextrusion 
die head 802, with two different die orifices 807h and 807s. 
The two streams of molten plastic are forced into the nip 
806 between a base roller 804 and a cavity roller 805, that 
contains cavities 811 to form the hooks 816 of a strip 

15 fastener 800. A pool of hot hook material Ph forms upstream 
of the nip, as well as a pool of hot second substrate 
material P s . At the nip, the hook material is forced into 
the cavities 811 in the hook roller 805. Simultaneously, 
the substrate material is flattened and spread into a web 

20 shape, along with a quantity of the hook material (which 
forms a base unitarily with the hooks being formed) . The 
pressure in the nip joins the hook material and base, on the 
one hand, with the substrate material, on the other hand 
such that the hooks 816 and the substrate 830 are formed, 

25 and joined to become the fastener component 800. This 

coextruded component travels around the hook roller 805, and 
is stripped therefrom in the same manner as is a simple 
extruded unitary hook and base component, shown in Fig. 7. 
The strip is then passed to a wind-up roll, not shown. 

30 

Rather than a single sided hook component, as shown in 
Fig. 8, a back-to-back hook and anchor fastening component 
can be coextruded as shown in Fig. 8, with the anchor 
material being in place of the substrate material. In such 
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a case, the base roller 804 includes anchor cavities around 
its periphery. An apparatus for making such a structure is 
shown in U.S. Patent application No. 381,632, filed on 
January 31, 1995, entitled BACK-TO-BACK HOOK FASTENER, which 
5 is a divisional application of U.S. Patent application No. 
92,312, filed on July 14, 1993, and in a corresponding 
published PCT application, PCT/US94/07556 , filed on July 6, 
1994 and published on January 19, 1995 all of which are 
assigned to the assignee hereof, and all of which are 
10 incorporated herein by reference. 

An article that could have been made with the equipment 
shown in Fig. 8 is shown schematically in Fig. 9. The hooks 
916 are composed of a first material. A base 910 is unitary 
with the hooks, having been extruded therewith. The 
15 substrate 930 is composed of the same material, or a second, 
different material. The joining region, which may take many 
different physical forms, exhibits a transition from the 
hook material to the substrate material. 

The substrate may be a woven or a non woven fabric. 

20 It has already been discussed to use a unitary 

extrusion from which are molded hooks and a unitary base, as 
well as a coextrusion, which joins a base with hooks to a 
substrate. Other methods may be used for joining hooks to a 
substrate. Another method is to laminate an already formed 

25 substrate to a unitary hook and base, as the hook carrying 
web is being extruded and formed. This technique is 
described generally in U.S. Patent No. 5,260,015, issued 
Nov. 9, 1993, entitled METHOD FOR MAKING A LAMINATED HOOK 
FASTENER, in the name of William J. Kennedy et al., which is 

30 incorporated herein by reference. This method may be 

referred to as the -one-wrap" method. The apparatus for 
implementing the method is shown schematically in Fig. 10. 
As with the embodiment shown in Fig. 7 , an extruder barrel 
1001 melts and forces molten plastic 1003 through a die 
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1002, into the nip 1006 between a base roller 1004 and a 
cavity roller 1005, that contains cavities 1011 to form the 
hooks 1016 of a strip fastener 1000, which extend from a 
web-like base 1010 composed of the same material as is the 
5 hooks 1016. The strip fastener material formed at the nip 
1006 travels around the periphery of the cavity roller 1005 
and around the stripping roller 1013, which assists in 
pulling the formed hook sheet from engagement with the 
cavity roll 1005. The strip is then passed to a wind-up 
10 roll, not shown. 

A pre-formed sheet material 1030 is inserted into the 
nip 1006 to create the strip fastener tape. The sheet 
material bonds intimately with the unitary base 1010 
composed of hook material to become an integral part of the 
15 structure of the strip fastener. A set of pins 1017 may 

help to carry the sheet material in a flat unwrinkled state. 
Other rollers and tensioning equipment 1019 are used to 
maintain the proper tension and flatness on the sheet 
material that will form the laminated substrate. 

20 At the nip 1006, the sheet material 1030 is laminated 

to the hook material, as indicated by the small half -circles 
downstream of the nip. (The half -circles are not indicative 
of any circular structure. They are simply used to identify 
what is typically a flat sheet-like structure.) 

25 A fastener strip formed by the apparatus shown in Fig. 

10 may also be represented schematically by Fig. 9. Again, 
the hooks 916 and a unitary, base 910 are laminated to the 
sheet material 930 forming a second substrate. A transition 
region 950 is composed of both the sheet material and the 

30 hook material. 

There are many candidates for the sheet-like substrate 
material. The material may be woven or non-woven. It may 
constitute an open or a tight weave. It may be paper, with 
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or without an adhesive backing, or may constitute a thin 
sheet of foam. It can also constitute the loop component of 
a normal hook and loop fastener pair. Any one of the 
foregoing may be useful to enhance the anchoring of the hook 
5 component into the article being molded. The type of sheet 
material substrate to which the hooks are laminated is not 
material to the invention. Any of these substrate backing 
materials may be composed of a substantial portion that is 
magnetically attractive. As such, the laminated backing 
10 material would be attracted to the magnet in the mold, and 
would achieve the goals of the invention. 

The invention does not depend on the method by which 
the hook elements or the substrate are manufactured. All 
that is required is that one or the other or both can be 
15 treated with a magnetic attractant, such that it can be 
attracted by the magnet in the mold. 

Rather than the "one-wrap" laminating method shown in 
Fig. 10, an off-line method can be used after the hook and 
base material is formed alone, such as shown in Fig. 7. 

20 Afterward, two rolled webs, one of hook carrying base 
material, the other of the substrate, can be laminated 
together. At the same time, a third web of a thin 
protective film can be applied to cover the hooks, to 
protect them against intrusion of molding material. The 

25 film can be secured to the hook carrying base, and/or 
substrate, depending on their relative widths, 
ultrasonically, or by heat and pressure, or adhesive. 

Most of the foregoing discussion has focused on the 
hooks being molded. However, this too is not required for 
30 the practice of the invention. For instance, U.S. Patent 
No. 2,717,437, issued in 1955 to George DeMestral. entitled 
VELVET TYPE FABRIC AND METHOD OF PRODUCING SAME discloses a 
hook component, which is entirely woven, from weft and warp 
threads and auxiliary warp threads. The auxiliary warp 
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threads are formed into loops, which are cut, to form hooks. 
Typically, the auxiliary warp threads are made from a 
monofilament plastic resin. This plastic resin can be 
composed of the magnetic attractant, as discussed above. 
5 With such products, the hook material may also be referred 
to as -pile yarn* and the weft and warp threads, which 
compose the structure that serves as the base, are referred 
to as the ground yarns, or fabric. 

While the foregoing has focused on a plastic matrix 
10 material as one constituent for either the hooks or the 
substrate, with a magnetic attractant filler generally 
therethrough as another constituent, other mechanical forms 
of magnetically attractive articles are possible and within 
the contemplation of the invention. For instance, either 
15 the hooks or the substrate can comprise a magnetically 

attractive core material, which is coated with or sheathed 
by a magnetically inert (non-attractive) material. 
Conversely, the articles can comprise a magnetically inert 
material, coated with a magnetically attractive material. 
20 All that is required is that at least one of the fastening 
elements or the substrate comprise a magnetically inert 
material that is in some fashion intimately associated or 
treated with a magnetically attractive material. 

The foregoing discussion has generally considered that 
25 the fastening component to be incorporated into the mold be 
the hook carrying component. Although this is typical, it 
need not be the case. Therefore, the loop carrying 
component can alternatively be the portion of the fastener 
that is embedded in the molded article. In such case, as 
30 shown in Fig. 11, the loop carrying component 1100 will be 
the component that will include the magnetically attractive 
material. All of the discussion above applies to this 
embodiment also. The loops 1116 may be made from a plastic 
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resin impregnated with a magnetically attractiv powder, or 
any other suitable magn tically attractive form. 

Thus, the invention accomplishes many goals. It 
provides a magnetically attractive fastening component. 

5 without a stiff, unwieldy, costly, heavy, possibly dangerous 
metal shim. Production times are kept low, because the 
magnetic attractant need not be added as a separate step 
after the hooks (or loops) are made, being provided at the 
time the hooks are made, in the normal way that the hooks 

10 are made. The fastening elements, such as the hooks, 
perform the dual functions of containing the magnetic 
attractant, and fastening to the mating element. Waste is 
minimized. No off-line steps are required to incorporate or 
remove the element containing the magnetic attractant. 

15 There are no problems of incompatible thermal properties 
engendered by the magnetically attractive material. 

The foregoing discussion should be understood as 
illustrative and should not be considered to be limiting in 
any sense. While this invention has been particularly shown 
20 and described with references to preferred embodiments 

thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention 
as defined by the claims. 

25 Having described the invention, what is claimed is: 
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Claims 

1. A component of a two component separable fastener, 
said component comprising: 

a. a base; and 

5 b. carried on said base, a plurality of 

fastening elements; 

wherein at least one of said base and said fastening 
elements comprise a magnetically inert constituent that is 
intimately associated with a magnetic attractant 
10 constituent. 

2. The component of claim 1, said magnetically inert 
constituent comprising a polymeric plastic. 

3. The component of claim 2, said plastic comprising 
a thermoplastic. 

15 4. The component of claim 2, said plastic comprising 

a thermoplastic elastomer. 

5. The component of claim 1, wherein said magnetic 
attractant impregnates said magnetically inert constituent. 

6. The component of claim 1, wherein said magnetic 
20 attractant coats said magnetically inert constituent. 

7. The component of claim 1, wherein said magnetic 
attractant is coated with said magnetically inert 
constituent. 

8. The component of claim 1, wherein said fastening 
25 elements comprise hook-like elements. 

9. The component of claim 1, wherein said fastening 
elements comprise loop-like elements. 
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10. The component of claim 1. wherein said magnetic 
attractant comprises a metal powder. 

11. The component of claim 1, wherein said fastening 
elements comprise a magnetically inert constituent that is 

5 intimately associated with a magnetic attractant. 

12. The component of claim 1, wherein said base 
comprises a magnetically inert constituent that is treated 
with a magnetic attractant. 

13. The component of claim 1, wherein said base and 
10 said fastening elements comprise the same constitutive 

materials. 

14. The component of claim 1, wherein said fastening 
elements and said base are formed unitarily from the same 
precursor element. 

15 15 . The component of claim 1, further comprising a 

substrate that is formed from a precursor element that is 
separate from said base, and that is joined to said base. 

16. The component of claim 15 , wherein said fastening 
elements and said substrate are coextruded. 

20 17. The component of claim 15, wherein said substrate 

and said fastening elements are laminated together. 

18. The component of claim 17, wherein said substrate 
comprises a woven material. 

19. The component of claim 17, wherein said substrate 
25 comprises a non-woven material. 

20. The component of claim 17, wherein said substrate 
comprises paper. 
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21. The component of claim 17, wherein said substrate 
comprises foam, 

22. The component of claim 1, wherein said fastening 
elements comprise filaments that have been woven into said 

5 base . 

23. The component of claim 22, said fastening element 
filaments comprising polymeric monofilaments. 

24. The component of claim 2, said polymeric plastic 
selected from the group consisting of: polypropylene, 

10 polyethylene, polyamide, polyester, polystyrene, polyvinyl 
chloride, acetal, acrylic, polycarbonate, polyphenylene 
oxide, polyurethane and polysulfone. 

25. The component of claim 1, said magnetic attractant 
comprising a f erro-magnetic material. 

15 26. The component of claim 1, said magnetic attractant 

being selected from the group consisting of iron powder, 
magnetite iron oxide, hematite iron oxide, iron (II) oxide, 
iron (III) oxide, iron (III) stearate. 

27. The component of claim 1, said magnetic attractant 
20 comprising an organo-iron compound. 

28. The component of claim 1 said magnetic attractant 
comprising a rare earth metal. 

29. The component of claim 15, said substrate 
comprising a magnetic attractant. 

25 30. A molded article comprising: 

a. a body molded from a molding material, said 
body having at least one surface and an interior 
body region; 
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b. fixed to said surface of said molded body, a 
separable fastener component for use with a 
complementary separable fastener component, said 
separable fastener component comprising: 

5 i. a base; and 

ii. carried on said base, a plurality of 
fastening elements; 

wherein at least one of said base and said 
fastening elements comprise a magnetically inert 
10 constituent that is intimately associated with a 

magnetic attractant constituent. 

31. The molded article of claim 30, said magnetically 
inert constituent comprising a polymeric plastic, 

32. The molded article of claim 31, said plastic 
15 comprising a thermo plastic. 

33. The molded article of claim 31, said plastic 
comprising a thermoplastic elastomer. 

34. The molded article of claim 31, said polymeric 
plastic selected from the group consisting of: 

20 polypropylene, polyethylene, poly amide, polyester, 
polystyrene, polyvinyl chloride, acetal, acrylic, 
polycarbonate, polypheny lene oxide, polyurethane, 
polysulfone and thermoplastic elastomers. 

35. The molded article of claim 30, said magnetic 
25 attractant comprising a ferro-magnetic material. 

36. The molded article of claim 30, said magnetic 
attractant being selected from the group consisting of iron 
powder, magnetite iron oxide, hematite iron oxide, iron (II) 
oxide, iron (III) oxide, iron (III) stearate. 
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37. The molded article of claim 30, said magnetic 
attractant comprising an organo-iron compound. 

38. The molded article of claim 30 said magnetic 
attractant comprising a rare earth metal. 

5 39. The molded article of claim 30; wherein said 

fastening elements comprise a magnetically inert constituent 
that is treated with a magnetic attractant. 

40. The molded article of claim 30, further comprising 
a substrate that is joined to said base. 

10 41. A component of a two component separable fastener, 

said component comprising: 

a. a base; 

b. carried on said base, a plurality of 
fastening elements; and 

15 c. joined to said base, a substrate; 

wherein said substrate comprises a magnetically inert 
constituent that is intimately associated with a magnetic 
attractant constituent. 

42. The component of claim 41, said magnetically inert 
20 constituent comprising a thermoplastic. 

43. The component of claim 41, said magnetically inert 
constituent comprising a thermoplastic elastomer. 

44. The component of claim 41, wherein said magnetic 
attractant impregnates said magnetically inert constituent. 

25 45. The component of claim 41, wherein said magnetic 

attractant comprises a metal powder. 
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46. A method of making a component of a two compon nt 
separable fastener, said method comprising the steps of: 

a. providing a magnetic attractant; 

b. associating said magnetic attractant with at 
5 least one of a base and a plurality of fastening 

elements carried on said base; and 

wherein at least one of said base and said fastening 
elements comprise a magnetically inert constituent that is 
intimately associated with said magnetic attractant. 

10 47. The method of claim 46, wherein said step of 

associating said magnetic attractant comprises the step of 
associating said magnetic attractant with said plurality of 
fastening elements. 

48. The method of claim 46, wherein said step of 

15 associating said magnetic attractant comprises the step of 
associating said magnetic attractant with said base. 

49. The method of claim 46, wherein said step of 
associating said magnetic attractant comprises the step of 
mixing a polymeric plastic resin with a magnetic attractant. 

20 50. The method of claim 47, wherein said mixing step 

comprises the step of mixing said plastic resin with a 
magnetic attractant selected from the group consisting of 
iron, powder, magnetite iron oxide, hematite iron oxide, 
iron (II) oxide, iron (III) oxide, iron (III) stearate. 

25 51. The method of claim 46, further comprising the 

step of joining said base to a substrate. 

52. A method for making a molded article, said method 
comprising the steps of: 
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a. making a compon nt of a two component 
separable fasten r according to the steps 
comprising: 



providing a magnetic attractant; 



5 ii. associating said magnetic attractant 

with at least one of a base and a plurality 
of fastening elements carried on said base; 
and 

wherein at least one of said base and said 
10 fastening elements comprise a magnetically inert 

constituent that is intimately associated with 
said magnetic attractant. 

b. placing said separable fastener component 
into a mold f with said fastening face facing a 

15 wall of said mold, said mold comprising: 

i. a fastening element receiving valley 
region; 

ii. a magnet inside a mold wall adjacent 
said fastening element receiving valley; 

20 whereby said magnet attracts said fastener 

component toward said mold wall; and 

c. providing molding material to said mold. 

53- The method for making a molded article of claim 
52 , wherein said step of associating said magnetic 
25 attractant comprises the step of associating said magnetic 
attractant with said plurality of fastening elements. 

54. The method for making a molded article of claim 
51, wherein said step of associating said magnetic 



-27- 



WO 96/25064 



PCT/IB96/00394 



attractant comprises the step of associating said magnetic 
attractant with said base. 

55. The method for making a molded article of claim 
52, wherein said step of associating said magnetic 

5 attractant comprises the step of mixing a polymeric plastic 
resin with a magnetic attractant. 

56. The method for making a molded article of claim 
52, wherein said mixing step comprises the step of mixing 
said plastic resin with a magnetic attractant selected from 

10 the group consisting of iron, powder, magnetite iron oxide, 
hematite iron oxide, iron (II) oxide, iron (III) oxide, 
iron ( III ) stearate . 

57. The method for making a molded article of claim 
52, further comprising the step of joining said base to a 

15 substrate . 



-28- 



WO 96/25064 



PCT/IB96/00394 




224 



•220 



221 



228^ [ 



FIG. 2 



WO 96/25064 



PCT/IB96/00394 



2/7 



WO 96/25064 PCT/IBttA.0394 



3/7 



WO 9*05064 



PCT/IB96/00394 



4/7 




WO 96/25064 



PCT/1B96/00394 



5/7 




WO 96/25064 



PCTOB96/00394 



6/7 




WO 96/25064 



PCMB96/00394 




FIG. 9 



1100 




FIG. 11 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A44B 18/00, B29C 33/16 



A3 



(11) International Publication Number: WO 96/25064 

(43) Internationa] Publication Date: 22 August 1996 (22.08.96) 



(21) International Application Number: PCI7IB96700394 

(22) International Filing Date: 16 February 1996 (16.02.96) 



(30) Priority Data: 

08/390.876 



17 February 1995 (17.02.95) US 



(71) Applicant: VELCRO INDUSTRIES B.V. [NL/NL); Castorweg 

22-24. Curacao (AN). 

(71X72) Applicant and Inventor (for all designated States except 
CA CNJP KR MX): JACOBS. Martin. L [US/US* 40 Brick 
Mill Road. Bedford. NH 031 10 (US). 

(72) Inventors: KENNEY. Randan. B.; 35 Mountain Road. Con- 
cord. NH 03301 (US). ROUTOIER, Brian. J.; 109 A Wirt 
Street S.W., Leesburg. VA 22075 (US). 

(74) Agent: WEJSSBURG. Steven. J.; Suite 303, 238 Main Street, 
Cambridge. MA 02142 (US). 



(81) Designated States: CA. CN. JP. KR, MX, European patent 
(AT, BE, CH. DE, DK. ES. FR, GB. GR, IE. IT. LU. MC 
NL. PT. SE). 



Published 

With international search report 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. * 

(88) Date of publication of the international search report: 

26 September 1996 (26.09.96) 



(54) Title: TOUCH FASTENER WITH MAGNETIC ATTRACT ANT 



22/ 



^224 



H2-^J> 



22S 



an 



3— 



-220 



(S7) Abstract 

A fastening component of a separable fastener has some portion mat is necessary for its fastening function, such as the hooks the 
base to which the hooks are attached or a substrate that is used for another purpose, comprised of a magnetically attractive constituent 
Another portion of the fastening component is comprised of a magnetically inert constituent The fastening element may be the hook 
portion or the loop portion of a typical fastener. The fastening elements and the base may be unitary, or of different precursors such as 
in a woven fastener component The magnetically inert constituent may comprise a polymeric plastic or a thermoplastic elastomer The 
?Kl!r C ^ , jr ay ,mpregnatt ^ "ttPKaca'ly in« constituent, or it may coat or be coated by the magnetically inert constituent. 
The magnetic anractant may comprise a metal powder. The metal may be selected from the group consisting of iron powder. The magnetic 
TZT. IMy ws an ^f <>lron _° r * ™e earth metal. In a woven fastener, either the base stratum or the hooks maytaclude the magnetic 
amacont ^ or both may do so The material that forms the hooks may be entirely of a magnetically attractive material, with the materia! 
^TJtVZ? 01* magneUC ^ y Rather *» * c magnetically attractive material being incorporated into the fastening 
elements orthe base it may be incorporated into the substrate that is formed from a precursor element that is separate from the base, and 
mai is joined to the base. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to die PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


AT 


Austria 


GE 


Georgia 


AU 


Australia 


GM 


Guinea 


BB 


Barbados 


GR 


Greece 


BE 


Belgium 


HU 


Hungary 


BF 


Burkina Faio 


IE 


Ireland 


BG 


Bulgaria 


IT 


Italy 


BJ 


Benin 


JP 


Japan 


BR 


Brazil 


KE 


Kenya 


BY 


Belarus 


KG 


KyTgystaa 


CA 


Canada 


KP 


Democratic People's 


CP 


Central African Republic 




of Korea 


CG 


Congo 
Swnsertand 


KR 


Republic of Korea 


CH 


KZ 


Kazakhstan 


ci 


Cote d'lvoiie 


U 




CM 


Cameroon 


LK 


Sri Lanka 


CN 


China 


Lit 


Liberia 


CS 


Chechoslovakia 


LT 


Lithuania 


cz 


Czech Republic 


LU 


Luxembourg 


DE 


Germany 


LV 


Latvia 


DK 


Denmark 


MC 


Monaco 


EE 


Estonia 


MD 


Republic of Moldovi 


ES 


Spain 


MG 


Madagascar 
Maii 


n 


Finland 


ML 




France 


MN 


Mongolia 


GA 


Gabon 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 




RU 


Russian Fedcrmtion 


SD 


Sudan 


SE 


Sweden 


5G 


Singapore 


a 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TO 


Chad 


TG 


Togo 


TJ 


Tap* is? an 


TT 


Trinidad and Tobago 


DA 


Ukraine 


UG 


Uganda 


US 


United States of Ame 


uz 


Uzbekistan 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



(Mr onal Appucaoon No 

PCT/IB 96/00394 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A44B18/0G B29C33/16 



According to lnternaoontf Patent Oaxojicatcn (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 


Minimum documaiUQ on torched (cUxnficitxon syu 


em followed by dsasuca&on symbols) 


IPC 6 A44B B29C A44C 


Documentation searched other dun minimum doom 


mtaoon to the extent that such documents are included in the fields Marched 



Electronic data base consulted durag the international search (name of data base and, where practical, 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropnale, of the relevant passages 



Relevant to dun No. 



EP.A.0 250 175 (MINNESOTA MINING AND 
MANUFACTURING) 23 December 1987 



see column 4, line 1 - 

see column 6, line 34 

see column 7, line 1 - 
1.2 



line 53 
■ line 39 
line 36; figures 



1,2.6-8, 
10. 

13-15. 
24-26. 
30,31, 
35.36, 
39-41. 
44-46. 
48-52, 
54-57 



GO 



Further document! are Lined in the continuation of box C. 



0 



Patent family members are listed in annex. 



" Special categories of a ted documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on pnonty datrnfs) or 
which is oted to establish the publication date of another 
citation or other speaal reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 



P* document published pnor to the mtemational filing date but 
later than the pnonty date claimed 



*T* later document published after the mtemational filing date 
or pnonty date and not in conflict with the application but 
a ted lo understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an mvennve step when the document is taken alone 

'Y" document of particular relevance; the d timed invention 
cannot be considered to involve an inventive step when the 
document ts combined with one or more other such docu- 
ments, such combination bang obvious to a person skilled 
m the art. 

*&' document member of the same patent family 



Date of the actual completion of the international search 

29 July 1996 



Date of mailing of the intcrnaQonal search 

0 7. 08. 96 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patent) *an 2 
NL • 23X0 HV Ripwijk 
Td. ( + 31-70) 340-2040, Tx, 31 651 epo nl. 
Far ( + 31*70) 340-3016 



Authorized officer 



Monne, E 



Form PCT/t3A/2l0 4« 



I Ml) (July IfW) 



page 1 of 2 





INTERNATIONAL SEARCH REPORT 


Inter mil Appbu&OD No 

PCI /IB 96/80394 


CXCononuiaon) DOCUMENTS CONSIDERED TO BE RELEVANT 




Cutpxy - 


Olio on of documnt. «i<h nukcaaon, "hcrt appropriate ol the relevant pamfcs 1 




X 


US.A,4 941 236 (SHERMAN ET AL.) 17 July 
1990 




1-3,5, 
10-14, 
24-28 


Y 


see column 2, line 43 - line 62 

see column 3, line 29 - nne ol 

see column 5, line 1 - line 20; figures 

5.8 




30-57 


Y 


EP.A.O 168 241 (MINNESOTA MINING AND 

MANUFACTURING) 15 January 19oo 

see page 3, line 7 - line 23 

see page 7, line 3 - line 34 

see page 8, line 27 - page 9, line 5 




30-57 


A 


EP,A,0 439 969 (VELCRO IND.) 7 August 1991 

see column 5, line 29 - line 34; claims 
1.2 




1,30,41, 
46,52 


A 


EP.A.0 621 118 (APLIX) 26 October 1994 

see column 3, line 27 - line 31 
see column 6, line 26 - line 35 




1.30.41, 
46,52 


E 


US,A,5 560 268 (BILLARANT) 19 March 1996 
see column 6, line 1 - line 11; figure 8 




1 



Form PCT.1S A/210 (SAtiftuauoa of m»* tkwmii (July IffJ) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

.uformAon on p*tem family members 



Inim oaI Application No 

PCT/IB 96/00394 



Patent document 


Puoitcsu on 


Patent family 


CHihltcsJifm 


cited in seven report 


date 


mcrnbei (i) 


date 


EP-A-0250175 


23-12-87 


AU-B- 


589770 


19-10-89 






AU-R- 
nu o 


7255487 


24-12-87 






CA-A- 


1300854 


19-05-92 






.1P-A- 


UjUUjOUJ 


08-01-88 






US-A- 


478489G 


15-11-88 I 


US-A-4941236 


17-07-90 


nunc 






EP-A-0168241 


15-01-86 


||C_ A_ 




07-01-86 






All D. 




16-01-86 






CA-A- 


1268926 


15-05-90 






OP-C- 


1837233 


11-04-94 






OP-A- 


61041405 


27-02-86 


EP-A-0439969 


07-08-91 


US-A- 


5061540 


29-10-91 






CA-A- 


2023984 


26-07-91 






DE-D- 


69010884 


25-08-94 






DE-T- 


69010884 


23-02-95 






US-A- 


5180618 


19-01-93 


EP-A-0621118 


26-10-94 


US-A- 


5422156 


06-06-95 


US-A-5500268 


19-03-96 


NONE 







form PCT/1SA/310 tp»Mt fwwhr umi) (July Iff]) 



